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ABSTRACT OF THESIS 
 
 
 
 
A LITERATURE REVIEW OF SENSORY-BASED  
ALTERATIVE SEATING FOR INDIVIDUALS  
WITH DISABILITIES 
 
 The purpose of this review was to determine whether the use of sensory-based 
alternative seating to increase the appropriate behaviors of individuals with disabilities is 
an evidence-based practice (EBP). Articles located on this topic were descriptively 
analyzed, and What Works Clearinghouse (WWC) guidelines were applied to determine 
each study’s methodological rigor, level of evidence, and whether, taken together, there is 
enough research to support alternative seating as an EBP. A total of 37 studies of the 
effects of sensory-based alternative seating on individuals with disabilities were found. 
These studies included a total of 44 participants, between 3 to 9 years of age. Based on 
WWC guidelines, six of the 37 studies, or 16%, met standards for rigor, and of those, 
only one study showed evidence of a positive effect on the target behavior. The results 
and their implications for teachers/practitioners, and future research are discussed. 
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Section 1: Introduction 
In the school setting, students with disabilities can exhibit challenging behaviors 
that can impede their learning and the learning of others (Ntinas et al., 2006). Within the 
last decade, the push for inclusion of individuals with disabilities in general education 
settings has increased on an international scale (Ntinas et al., 2006). The growth in 
inclusion has resulted in general education teachers facing behavioral challenges that 
were previously dealt with exclusively in special education classrooms (Lohrmann & 
Bambara, 2006). According to a presentation by the Federation for Children with Special 
Needs, these challenging behaviors can include aggression, non-compliance, 
hyperactivity, disruptiveness, inattentiveness, destructive behavior, and tantrums 
(Baumer, 2014). This increase in the responsibility of general education teachers to 
respond to challenging behavior while focusing on academic instruction and the 
challenges of whole group instruction has made the need for feasible interventions to 
address such behavior more evident. These interventions can take many forms, and can 
be derived from information gained from functional behavior assessments, but are also 
being derived from sensory integration theory  
Current Practice 
 Sensory integration theory. Within the school setting, occupational therapists 
are frequently suggesting sensory-based interventions that are feasible for general 
education teachers to use and are thought to address the “sensory deficits” of many 
individuals with disabilities (Roley, Bissell, & Clark, 2009). These interventions and the 
reasons behind them are based on the theory of sensory integration developed by Dr. Jean 
Ayres in the 1960’s (Roley Mailloux, & Erwin, n.d.). Sensory integration, also known as 
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sensory processing, refers to a person’s ability to organize, interpret, and respond to the 
input gathered by their senses in various situations (Engel-Yeger, Hardal-Nasser, & Gal, 
2011). According to this theory, individuals with typically developing sensory processing 
skills are able to organize the input from their senses, interpret the information, and 
respond appropriately. In contrast, individuals who display sensory delays or deficits in 
this area are reportedly likely to display deficits in adaptive skills, such as remaining 
focused on tasks during typical activities (Engel-Yeger,et al., 2011). According to 
Nackley (2001), students with autism spectrum disorder (ASD), attention-deficit 
hyperactivity disorder (ADHD), and other sensory processing disorders can have sensory 
issues that fall under the categories of tactile, vestibular, and proprioceptive (i.e. touch, 
deep pressure, movement), and these deficits can lead to inattention and off-task 
behaviors in the classroom (Nackley).  
 Sensory processing across disability category. While the literature often cites 
sensory processing deficits as being prevalent among individuals with ASD (Cheung & 
Siu, 2009; Nadon, Feldman, Dunn, & Gisel, 2011; Sanz-Cervera, Pastor-Cerezuela, 
Fernández-Andrés, & Tárraga-Mínguez, 2015) and ADHD (Cheung & Siu, 2009; 
Shimizu, Bueno, & Miranda, 2014), research is emerging examining whether these 
deficits exist in individuals with other types of disabilities. Engel-Yeger et al. (2011), 
examined the existence of sensory processing deficits in individuals with varying severity 
levels of intellectual disability, finding that they also presented with such deficits. Fox, 
Snow, and Hollard (2014) examined the relationship between sensory processing factors 
and the challenging behavior of children ages 5 to 9 who were at risk for conduct 
disorder, finding that in 55.2% of cases, the child had sensory processing deficits. Bruni, 
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Cameron, Dua, and Noy (2010) studied the sensory processing patterns of individuals 
with Down syndrome through parent reports on the Short Sensory Profile, finding that 
49% of participants scored in the definite difference range in one or more of the following 
areas: (a) low energy/weak, (b) under-responsive/seeks sensation, and (c) auditory 
filtering. This research has suggested that individuals with a range of disabilities 
including ASD, ADHD, intellectual disability, behavioral disabilities, and Down 
syndrome could be viewed as having sensory processing delays which affect their ability 
to organize, interpret, and respond appropriately to the sensory input around them. In the 
educational setting, these deficits could result in, or contribute to, issues of impulsivity 
and attending to task, which negatively impacts the student’s progress in the general 
education curriculum (Ashburner, Ziviani, & Rodger, 2008). As such, interventions have 
been designed to address challenging behaviors that some view as caused by sensory 
processing deficits.  
Current sensory-based interventions. With the rise of the sensory integration 
theory, and research examining perceived sensory processing deficits across disability 
categories, there has been an increase in sensory-based interventions prescribed by 
occupational therapists within the school setting, including that of alternative seating such 
as therapy balls (Case-Smith, Weaver, & Fristad, 2015). These interventions are intended 
to target a range of modalities (e.g. vestibular, somatosensory, and auditory) and have 
focused on a variety of target behaviors, but research into these interventions has been 
inconsistent (Case-Smith, Weaver, & Fristad, 2015). A systematic literature review of the 
research related to sensory integration therapy and sensory-based interventions was 
conducted by conducted by Case-Smith, Weaver, and Fristad (2015). They defined 
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sensory-based interventions as sensory modalities provided to, or applied to, an 
individual that fits into their daily routine and are intended to address their sensory 
related challenging behavior, examples of which included weighted vests, brushing, and 
sitting on a therapy ball (Case-Smith et al.).   
Through their review of the literature, Case-Smith et al. (2015) located 15 studies 
that evaluated these sensory-based interventions. Of these studies, seven evaluated 
weighted vests, two evaluated therapy balls, one evaluated brushing, and four others 
evaluated multiple strategies at once. In terms of weighted vests, only one out of the 
seven studies showed evidence of a positive effect on increasing attention to task. In 
terms of therapy balls, the two studies demonstrated mixed results on the dependent 
variables of in-seat behavior and engagement. The single study on brushing showed no 
effects on reduction of stereotypic behavior. Results were varied for the four studies that 
utilized more than one strategy, with two studies examining sensory diets showing no 
effect on reducing self-injurious behavior, one study of swinging and bouncing prior to 
an academic task showing minimal effect on self-regulation, and one randomized control 
trial showing positive effects in reducing sensory deficits, but failing to use blinded 
evaluations or fidelity measures. (Case-Smith et al., 2015) 
Given this information, the efficacy of these sensory-based interventions is 
currently unclear. When specifically looking at the findings for alternative seating, Case-
Smith and colleagues found only two studies examining their use, and they did not 
examine them for the quality of methodological rigor. In addition, the results of those 
studies showed mixed effects on the dependent variable. Currently, therapy balls and 
other alternative seating such as air cushions are still frequently suggested by 
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occupational therapists for use in the school setting due to their feasibility and perceived 
effect on sensory-related challenging behavior (Pfeiffer, Henry, Miller, & Withernell, 
2008). Current opinion regarding best practice, and legislation such as IDEA, demand the 
use of evidence-based practices (EBPs), or interventions that have met a specified 
criterion of effectiveness, to address the deficits of students with disabilities. As such, 
although we want to recommend feasible interventions, it cannot be at the cost of 
ignoring the evidence-base, or lack thereof. It is crucial that we identify whether 
interventions we currently use are evidence-based in order to best meet the needs of 
individuals with disabilities.   
Evidence-Based Practices 
When attempting to identify appropriate interventions, school-based professionals 
must identify and utilize those that are considered to be an EBP. There are a number of 
guidelines that have been developed to help define what makes an intervention an EBP. 
Such guidelines include those developed by What Works Clearinghouse (WWC), 
National Professional Development Center on Autism Spectrum Disorders, and the 
National Secondary Transition Technical Assistance Center (Cook & Odom, 2013). 
While each set of guidelines vary by organization, common across all guidelines are the 
requirements that an intervention be evaluated in multiple high-quality research studies, 
and show positive outcomes for the participants (Cook & Odom, 2013) before a 
designation of evidence-based can be made. 
Of the various guidelines that allow us to determine if an intervention is an EBP, 
those developed by WWC provide contemporary guidelines that can be used to evaluate 
single-case research designs (SCRD) and group designs. Kratochwill et al. (2010) 
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developed a set of quality indicators that were derived from an article by Horner et al. 
(2005), which stated that an EBP is one that will have (a) been effective in five different 
SCRD studies, (b) included at least 20 participants, (c) been conducted across three 
geographic areas, and (d) been conducted by three different research teams. The studies 
themselves must meet specific and rigorous standards that have been laid out by WWC. 
While randomized controlled-trials (RCT) are generally thought to have stronger 
evidence of effect, due to the heterogeneous nature of the special education population, 
especially those with low incidence disabilities, research designs allowing for smaller 
samples of participants with which to test interventions has proven necessary (Horner et 
al.). To address this need, SCRDs were developed, and these designs contribute to the 
decisions on EBPs (Horner et al.).   
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Section 2: Research Question 
Alternative seating devices are a sensory-based intervention that are prescribed by 
occupational therapists in many schools, however, the studies reviewed by Case-Smith et 
al. (2015) did not examine the quality of the studies, and those studies found revealed 
mixed results.  Therefore, there is a need for a literature review specifically examining 
the current research base on alternative seating alone for decreasing challenging 
behaviors and increasing socially appropriate behaviors of individuals with disabilities. 
The purpose of this comprehensive literature review is to evaluate existent research on 
the use of sensory-based alternative seating (e.g., exercise balls, seat cushions) to answer 
three questions: 
1. Is alternative seating effective for increasing the socially appropriate 
behaviors with which it has been studied? 
2. If it is effective, for whom and under what conditions? 
3. Does alternative seating meet WWC guidelines to be considered an EBP? 
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Section 3: Method 
Search Procedures 
To locate all current research studies regarding alternative seating for individuals 
with disabilities, the following databases were searched: Academic Search Complete, 
CINAHL, ERIC, Medline, Psychology and Behavioral Sciences Collection, and 
PsycINFO. When searching these databases, the following terms: (a) disab*, (b) autis*, 
(c) ASD, and (d) ADHD, were searched in combination with the following terms: (a) 
seating, (b) dynamic seating, (c) alternative seating, (d) augmented seating; (e) adapted 
seating, (f) sensory AND seating, (g) therapy cushion, and (h) therapy ball. An abstract 
review was conducted for each search, and any article related to the topic was retained for 
evaluation against the inclusion criteria.  The references from articles found through these 
search criteria were also examined for other potential research on this topic.    
Inclusion Criteria  
 Any article found using the above search procedures was only included in the 
literature review if they met the following criteria: (a) utilization of a SCRD as defined 
by WWC; (b) inclusion of a minimum of one participant who had a disability (if a study 
included a student without disability, but the data for the student with a disability could 
be evaluated separately, he or she was included); (c) evidence of the evaluation of the 
effect of alternative seating on a dependent variable that could be isolated; and (d) 
published in English in a peer-reviewed journal. For the purposes of this literature 
review, the term alternative seating was defined as any equipment on which an individual 
is seated that is designed to encourage movement while remaining in contact with the 
seat. Articles were excluded from the review if the alternative seating was used for 
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physical reasons only (e.g., proper positioning for individuals with physical disabilities). 
The article search yielded twelve articles on the topic of alternative seating with 
individuals with disabilities, with eight of those articles meeting the criteria for full 
inclusion.    
WWC Standards 
What Works Clearinghouse considers a design to be an SCRD if it involves a 
single participant or small group of participants, provides its own control so that it can be 
compared to itself at three points in time, and results are replicated across conditions, 
behaviors, or participants. SCRDs include withdrawal and reversal designs (e.g., A-B-A-
B; A-B-A’-B) multiple-baseline design, alternating treatments design, and variations of 
these core designs. Once a design is confirmed as being an SCRD, it is evaluated in terms 
of whether is meets the evidence standards for a rigorous design and at what level of 
evidence. An SCRD can meet evidence standards, meet evidence standards with 
reservations, or not meet evidence standards. Those that meet the standards with or 
without reservation then have their results evaluated further to determine the level of 
evidence which can fall into three categories: (a) strong evidence of a causal relation, (b) 
moderate evidence of a causal relation, and (c) no evidence of a causal relation 
(Kratochwill et al., 2010). 
An SCRD that meets design standards would have (a) systematically manipulated 
the independent variable, (b) measured each variable systematically over time with more 
than one observer and collected inter-observer agreement for 20% of the data points in 
each phase/condition, (c) shown three demonstrations of effect (three points in time or 
three phase repetitions), and (d) included at least five data points per phase. For 
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alternating treatment designs, rather than having included three to five data points per 
condition, studies that meet the standard would have demonstrated four points of 
comparison, and studies that meet the standards with reservations would have 
demonstrated five points of comparison (Kratochwill et al., 2013). An SCRD that meets 
standards with reservations will include all of the above criteria, except that it may only 
have three to four data points per phase. An SCRD that fails to meet any one of the above 
criteria will fail to meet evidence standards and will not be considered in terms of 
evidence strength. For those that have met evidence standards, in order to be considered 
as having strong evidence of a causal relation, it must have three demonstrations of effect 
with no non-effects. To be categorized as having moderate evidence of a causal relation, 
it still requires three demonstrations of effect, but can have one non-effect. If it fails to 
show three demonstrations of effect or shows more than one non-effect, it will be 
categorized as having no evidence. Effects and non-effects are determined through visual 
analysis of factors such as level, trend, variability, overlap, consistency of effect, and 
immediacy of effect (Kratochwill et al., 2010). 
Coding 
Descriptive analysis. Those research studies that were identified by the search 
procedures and included based on the inclusion criteria then underwent descriptive 
analysis. The Method and Results sections of each identified study were reviewed to 
obtain target descriptive information. The researchers reported the following data in a 
table: (a) reference; (b) participants, including number, age, gender, race, and primary 
disability category; (c) setting, including general education or resource and the activity 
(e.g. circle time, math time); (d) independent variable, including the type of alternative 
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seating (e.g. therapy ball, therapy cushion), any additional independent variables (e.g. 
differential reinforcement), and the dosage; (e) dependent variable (e.g. engagement, in-
seat); and (f) research design (see Table 1 in Results) . 
Quality analysis. After undergoing descriptive analysis, each study was 
examined to determine if it met acceptable methodological rigor based on the WWC 
standards. These standards were utilized as quality indicators, and each study was 
examined to determine if it included those indicators. Specifically, the study was 
evaluated based on the design (i.e. meets standards, meets with reservations, does not 
meet standards) and the evidence (i.e. strong evidence, moderate evidence, no evidence). 
The quality indicators included: (a) systematic manipulation of the independent variable; 
(b) collection of inter-observer agreement (IOA) for 20% of the data points in each 
phase/condition; (c) an average IOA of 80% or higher; (d) opportunity to establish three 
demonstrations of effect (three points in time or three phase repetitions); and (f) inclusion 
of at least three-to-five data points per phase, or four-to-five comparisons for alternating 
treatment designs. In addition to the WWC standards, the studies were also evaluated for 
the collection of procedural fidelity with an average of 80% or higher. Studies were 
considered acceptable if they met design standards outright or with reservations, and if 
they had strong or moderate evidence of effect. For alternating treatment designs, due to 
the lack of current evidence standards, levels of evidence were defined by the first author 
and agreed upon by researchers who had conducted literature reviews using WWC 
standards. Strong evidence was defined as the target intervention being differentiated as 
superior at every point, showing superiority for 100% of the data points. Moderate 
evidence was defined as the target intervention being differentiated as superior for 75%-
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99% of the data points. No evidence was defined as the target intervention showing no 
clear differentiation or showing superiority for less than 75% of the data points. To 
determine the level of evidence for these designs, the graphs were visually analyzed for 
overlap and compared to the above criteria.  
Inter-Observer Agreement. To ensure reliability when determining which 
studies received acceptable ratings in both descriptive analysis and quality analysis, the 
author and a doctoral student reviewed two articles together to discuss definitions for 
coding. They then practiced by separately coding two articles and comparing the results, 
discussing any disagreements. After a minimum of 80% agreement was obtained for both 
articles, the two authors separately coded the remaining four articles, or 50% of the 
articles included, to determine IOA. Inter-observer agreement was calculated using point-
by-point reliability wherein the number of agreements was divided by the number of 
agreements plus disagreements and then multiplied by 100. Agreement for descriptive 
analysis was 92% with a range of 88-100%. Agreement for quality analysis was 86% 
with a range of 78-89%. For the article that received a rating of 78%, the authors 
disagreed on whether IOA was at or above 80% and whether procedural fidelity had been 
collected. All disagreements were reviewed and reconciled to the articles, and tables were 
corrected to reflect accurate coding.   
Determining EBP 
 To determine whether alternative seating was evidence-based, the articles that 
received an acceptable rating (e.g., meeting design standards with or without reservations 
with moderate to strong evidence) were taken together and compared to the WWC 
criteria. These criteria included: (a) a minimum of five studies have been conducted 
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showing at least moderate evidence of a causal relation, (b) the studies have included a 
total of at least 20 participants, (c) the studies were conducted across a minimum of three 
geographical areas, and (d) the studies were conducted by at least three different research 
teams.     
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Section 4: Results 
Participants 
The researcher identified 37 studies within eight articles that examined the use of 
alternative seating with individuals with disabilities. Descriptive analysis on these 37 
studies can be found in Table 1. Among these 37 studies there were 44 participants, 35 of 
whom were male, nine of whom were female. Participants raged in age from 3 years 11 
months to 12 years. Thirty-one participants had a diagnosis of ASD, 12 had a diagnosis 
of ADHD or were considered symptomatic of ADHD, and one was diagnosed with a 
learning disorder. Race was reported for only a single study which included eight 
participants, five of whom were African American, three of whom were Caucasian, 
limiting further analysis for this variable (Fedewa & Erwin, 2011).   
Table 1 
Descriptive analysis of included studies. 
Reference Participants Setting Independent  
Variable 
Dosage Dependent  
Variable 
Research  
Design 
Findings 
Bagatell et al. 
(2010) 
1 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) Out of 
Seat 
ABC - 
Bagatell et al. 
(2010) 
2 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) Out of 
Seat;  
(b) 
Disengaged 
ABC - 
Bagatell et al. 
(2010) 
 3 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) Out of 
Seat;  
(b) 
Disengaged 
ABC - 
Bagatell et al. 
(2010) 
4 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) Out of 
Seat;  
(b) 
Disengaged 
ABC - 
Bagatell et al. 
(2010) 
 5 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) Out of 
Seat;  
(b) 
Disengaged 
ABC - 
Bagatell et al. 
(2010) 
6 
Male; 
Grade K/1st 
Autism 
Instructional  
Program for ASD  
(Circle Time) 
Therapy Ball Approx.  
16m/day 
(a) 
Disengaged 
ABC - 
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Table 1 (Continued) 
Reference Participants Setting Independent  
Variable 
Dosage Dependent  
Variable 
Research  
Design 
Findings 
Fedewa & 
Erwin (2011) 
 1 
8 participants; 
6 Male, 2 
Female; 
Avg. age 9y 
11m; 
5 AA, 3 C;  
5 w/ADHD, 3 
w/symptoms of 
ADHD 
General Education  
(Language arts, 
math, social 
studies) 
Stability 
Ball 
NR (a) In-Seat;  
(b) On-Task 
AB - 
Kercood & 
Banda (2012) 
1 
Male;  
10y; 
Learning 
Disability 
General Education 
(Listening to a 
Story;  
Answering 
questions) 
Exercise Ball NR (a) % of ?s 
answered  
correctly; 
 (b) time 
taken to  
complete task 
Alternating 
Treatments 
Design 
(a) No 
evidence 
of effect; 
(b) No 
evidence 
of effect 
Kercood & 
Banda (2012) 
2 
Female; 
12y; 
Attention 
Disorder 
General Education 
(Listening to a 
Story;  
Answering 
questions) 
Exercise Ball NR (a) % of ?s 
answered  
correctly; 
 (b) time 
taken to  
complete task 
Alternating 
Treatments 
Design 
(a) No 
evidence 
of effect; 
(b) No 
evidence 
of effect 
Matin et al. 
(2017) 
1 
Average of 
104.27m; 
Autism 
Autism Elementary 
School; 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
2 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 3 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
4 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
5 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
6 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
7 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
8 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
9 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
10 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
11 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
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Table 1 (Continued) 
Reference Participants Setting Independent  
Variable 
Dosage Dependent  
Variable 
Research  
Design 
Findings 
Matin et al. 
(2017) 
12 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
13 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
14 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Matin et al. 
(2017) 
15 
Average of 
104.27m; 
Autism 
Autism Elementary 
School 
(Class Tasks) 
Therapy Ball; 
Air Cushion 
NR (a) On-Task;  
(b) In-Seat 
Withdrawal 
(A1-B-A2-
C) 
- 
Schilling et al. 
(2003) 
1 
Male;  
9y*; 
ADHD 
General Education 
(Language Arts) 
Therapy Ball 60m/day (a) In-Seat;  
(b) Legible 
Word  
Productivity 
Withdrawal 
(ABAB) 
- 
Schilling et al. 
(2003) 
2 
Female; 
9y 11m; 
ADHD 
General Education 
(Language Arts) 
Therapy Ball 60m/day (a) In-Seat;  
(b) Legible 
Word  
Productivity 
Withdrawal 
(ABAB) 
- 
Schilling et al. 
(2003) 
3 
Male;  
9y*; 
ADHD 
General Education 
(Language Arts) 
Therapy Ball 60m/day (a) In-Seat;  
(b) Legible 
Word  
Productivity 
Withdrawal 
(ABAB) 
- 
Schilling & 
Schwartz (2004) 
1 
Male;  
3y 11m; 
Autism 
Integrated Day 
Program 
(Reciprocal Play at 
Table) 
Therapy Ball NR (a) Sitting;  
(b) 
Engagement 
Withdrawal 
(ABAB) 
- 
Schilling & 
Schwartz (2004) 
2 
Male;  
4y 2m; 
Autism 
Extended Day 
Program 
(Art) 
Therapy Ball NR (a) Sitting;  
(b) 
Engagement 
Withdrawal 
(ABAB) 
- 
Schilling & 
Schwartz (2004) 
3 
Male;  
3y11m; 
Autism 
Integrated Day 
Program 
(Circle Time) 
Therapy Ball NR (a) Sitting;  
(b) 
Engagement 
Withdrawal 
(ABAB) 
- 
Schilling & 
Schwartz (2004) 
4 
Male;  
4y 2m; 
Autism 
Extended Day 
Program 
(Art/Cooking) 
Therapy Ball NR (a) Sitting;  
(b) 
Engagement 
Withdrawal 
(BAB) 
- 
Umeda and 
Deitz (2011) 
1 
Male;  
5y; 
Autism 
Integrated 
Kindergarten 
(Math) 
Disc ‘o’ Sit Jr.  
Therapy 
Cushion 
NR (a) In-Seat;  
(b) On-Task 
Withdrawal 
(ABABC) 
- 
Umeda and 
Deitz (2011) 
2 
Male;  
6y 1m; 
Autism 
Integrated 
Kindergarten 
(Math) 
Disc ‘o’ Sit Jr.  
Therapy 
Cushion 
NR (a) In-Seat;  
(b) On-Task 
Withdrawal 
(ABABC) 
- 
Van Rie & 
Heflin (2009) 
1 
Male;  
7y 4m; 
Autism 
Self-Contained 
Classroom 
(Academic Tasks) 
Exercise Ball 5 min 
prior  
to task 
% correct  
responses to  
academic 
instruction 
Alternating 
Treatments 
Design 
No 
evidence  
of effect 
Van Rie & 
Heflin (2009) 
2 
Male;  
6y 6m; 
Autism 
Self-Contained 
Classroom 
(Academic Tasks) 
Exercise Ball 5 min 
prior  
to task 
% correct  
responses to  
academic 
instruction 
Alternating 
Treatments 
Design 
No 
evidence  
of effect 
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Table 1 (Continued) 
Reference Participants Setting Independent  
Variable 
Dosage Dependent  
Variable 
Research  
Design 
Findings 
Van Rie & 
Heflin (2009) 
3 
Male;  
6y 3m; 
Autism 
Self-Contained 
Classroom 
(Academic Tasks) 
Exercise Ball 5 min 
prior  
to task 
% correct  
responses to  
academic 
instruction 
Alternating 
Treatments 
Design 
No 
evidence  
of effect 
Van Rie & 
Heflin (2009) 
4 
Male;  
6y 3m; 
Autism 
Self-Contained 
Classroom 
(Academic Tasks) 
Exercise Ball 5 min 
prior  
to task 
% correct  
responses to  
academic 
instruction 
Alternating 
Treatments 
Design 
Moderate  
evidence  
of effect 
Notes: AA= African American; C= Caucasian; *The participant is either 9y 8m or 9y 11m. Study was unclear which male  
participant was which age. 
 
Setting 
The studies were primarily conducted in elementary school settings. Twenty-five 
studies were conducted in self-contained classroom settings (Bagatell et al., 2010; Matin 
et al., 2017; Van Rie & Heflin, 2009). Six studies were conducted in general education 
settings (Fedewa & Erwin, 2011; Kercood & Banda, 2012; Schilling et al., 2003. Two 
studies took place in an integrated kindergarten setting (Umeda and Deitz, 2011). Two 
studies took place in an integrated day program for pre-school (Schilling & Schwartz, 
2004) and two took place in an extended day program for pre-school (Schilling & 
Schwartz, 2004). Intervention in these settings took place during a variety of activities. 
Seven studies took place during circle time (Bagatell et al., 2010; Schilling & Schwartz, 
2004). Four studies took place during language arts instruction (Fedewa & Erwin, 2011; 
Schilling et al., 2003), with intervention for one of these studies (Fedewa & Erwin, 2011) 
also occurring during math and social studies. Two studies occurred exclusively during 
math (Umeda & Deitz, 2011). Two studies occurred during a listening comprehension 
activity (Kercood & Banda, 2012). Nineteen studies took place during class/academic 
tasks (Matin et al., 2017; Van Rie & Heflin, 2009). One study occurred during reciprocal 
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play activities, one during art activities, and one during both art and cooking activities 
(Schilling & Schwartz, 2004). 
Independent Variable 
All studies included in this review used some type of sensory-based alternative 
seating. Twenty studies utilized a therapy ball, which was also referred to as an exercise 
ball or stability ball (Bagatell et al, 2010; Fedewa & Erwin, 2011; Kercood & Banda, 
2012; Schilling et al., 2003; Schilling & Schwartz, 2004; Van Rie & Heflin, 2009). 
Fifteen studies utilized both a therapy ball and an air cushion (Matin et al., 2017). Two 
studies utilized a type of air cushion referred to as a Disc ‘o’ Sit Jr. Therapy Cushion TM 
(Umeda and Deitz, 2011). No studies reported the use of any additional independent 
variables. Dosage was only reported for 13 of the 37 studies: Bagatell et al. (2010) 
reported a dosage of approximately 16 min per day for their six studies, Schilling et al. 
(2003) reported a dosage of 60 min per day for their three studies, and Van Rie & Heflin 
(2009) reported a dosage of 5 min prior to a task for their four studies.   
Dependent Variable 
Thirty-one of the 37 studies measured more than one dependent variable. Most of 
the studies measured either in-seat or out-of-seat behavior, and on-task/engaged or 
disengaged behavior, while a few measured some type of academic responding. 
Specifically, 25 studies measured percentage of intervals participants were in their seat 
(Fedewa & Erwin; 2011; Matin et al., 2017; Schilling et al., 2003; Schilling & Schwartz, 
2004; Umeda and Deitz, 2011) and five measured the percentage of intervals the 
participants were out of their seat (Bagatell et al., 2010). Twenty-two studies measured 
the percentage of intervals participants were on-task, also referred to as engagement 
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(Fedewa & Erwin, 2011; Matin et al., 2017; Schilling & Schwartz, 2004, Umeda and 
Deitz, 2011), and five studies measured the percentage of intervals that participants were 
off-task or disengagement (Bagatell et al., 2010). Six studies measured a percentage of 
correct academic responding (Kercood & Banda, 2012; Van Rie & Heflin, 2009). Two 
studies measured the time taken to complete a task (Kercood & Banda, 2012), and two 
measured legible word productivity (Schilling et al., 2003). 
Experimental Design 
Twenty-four of the included studies utilized some type of withdrawal design. 
Types of withdrawal designs included fifteen A1-B-A2-C designs (Matin et al., 2017), 
six ABAB designs (Schilling et al., 2003; Schilling & Schwartz, 2004), one BAB design 
(Schilling & Schwartz, 2004), and two ABABC designs (Umeda and Deitz, 2011). Six 
studies utilized an ABC design (Bagatell et al., 2010). One study utilized an A-B 
continuous time series design (Fedewa & Erwin, 2011). Six studies utilized an alternating 
treatment design (Kercood & Banda, 2012; Van Rie & Heflin, 2009).  
Quality Analysis 
All 37 studies that were reported within the eight articles included in this review 
used a SCRD to evaluate effects. One group design (Goodmon et al., 2014) was located, 
but not included, as group designs were not a part of the inclusion criteria. A complete 
quality analysis of the methodological rigor and level of evidence of each study based on 
WWC guidelines can be found in Table 2. Of the 37 studies, six met evidence standards 
(Kercood & Banda, 2012; Van Rie & Heflin, 2009), none met evidence standards with 
reservations, and 31 failed to meet evidence standards (Bagatell et al., 2010; Fedewa & 
Erwin, 2011; Matin et al., 2017; Schilling et al., 2003; Schilling & Schwartz, 2004; 
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Umeda and Deitz, 2011). All 31 studies that failed to meet evidence standards failed to 
meet or clearly report collection of IOA for a minimum of 20% of sessions per condition. 
Of those 31 studies, 23 also failed to show three opportunities to demonstrate an effect 
(Bagatell et al., 2010; Fedewa & Erwin, 2011; Matin et al., 2017; Schilling & Schwartz, 
2004). Though not currently required in order to meet WWC standards, the researcher 
also collected data on procedural fidelity in order to gather additional information to 
consider when discussing the rigor of the designs. Nine studies, or 24% of the studies, 
reported collecting procedural fidelity data, four of which were studies that also met 
design standards (Schilling et al., 2003; Umeda & Deitz, 2011; Van Rie & Heflin, 2009). 
Of those nine studies that collected procedural fidelity, all nine reported it to be above 
80%. 
 The six studies that met evidence standards were visually analyzed for overlap 
and compared to the evidence standards defined by the author and agreed upon by 
colleagues. Of those six studies, none demonstrated strong evidence of an effect, one 
demonstrated moderate evidence of an effect (Van Rie & Heflin, 2009), and five 
demonstrated no evidence of an effect (Kercood & Banda, 2012; Van Rie & Heflin, 
2009). All six studies were alternating treatment designs. While this type of design does 
not have official evidence standards, the WWC guidelines were applied as they were for 
other designs, and a demonstration of effect was defined as a single point of comparison. 
Of those six studies, only a single study showed alternative seating differentiating itself 
as the superior intervention, compared to swinging on a swing and being read a story, for 
over 75% of the data points (Van Rie & Heflin, 2009).   
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Participant Outcomes 
The single study that met both evidence standards and demonstrated any evidence 
of an effect was conducted with a 6-year 11-month-old male with ASD and occurred in 
his self-contained classroom (Van Rie & Heflin, 2009). The participant bounced on an 
exercise ball for 5 min prior to an academic task, and demonstrated an increase in the 
percent of correct academic responses as compared to his answers after swinging on a 
swing or listening to a story. There was no evidence that alternative seating had a positive 
impact on the correct responses of the three other participants in this same article. In 
addition, there was no evidence that alternative seating had a positive impact on the 
percent of questions answered correctly or the time taken to complete a task, which was 
examined in the remaining two studies that met evidence standards (Kercood & Banda, 
2012).  
Table 2 
Quality analysis of included studies. 
Reference 
(Design) 
Systematic 
Manipula-
tion of IV 
IOA for 
20% of 
Sessions 
IOA at 
or 
Above 
80% 
Procedural 
Fidelity 
Collected 
At least 3 
Opp. to 
Demonst. 
Effect 
5 
Data 
Points 
per 
Con. 
3 
Data 
Points 
per 
Con. 
Classifica-
tion of 
Design 
Standards 
Classifica-
tion of 
Evidence of 
Effectiveness 
Bagatell et 
al. (2010) 
(ABC) 1 
Y N Y N N N Y - - 
Bagatell et 
al. (2010) 
(ABC) 2 
Y N Y N N Y Y - - 
Bagatell et 
al. (2010) 
(ABC) 3 
Y N Y N N Y Y - - 
Bagatell et 
al. (2010) 
(ABC) 4 
Y N Y N N N Y - - 
Bagatell et 
al. (2010) 
(ABC) 5 
Y N Y N N Y Y - - 
Bagatell et 
al. (2010) 
(ABC) 6 
Y N Y N N Y Y - - 
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Table 2 (continued) 
Reference 
(Design) 
Systematic 
Manipula-
tion of IV 
IOA for 
20% of 
Sessions 
IOA at 
or 
Above 
80% 
Procedural 
Fidelity 
Collected 
At least 3 
Opp. to 
Demonst. 
Effect 
5 
Data 
Points 
per 
Con. 
3 
Data 
Points 
per 
Con. 
Classifica-
tion of 
Design 
Standards 
Classifica-
tion of 
Evidence of 
Effectiveness 
Fedwea & 
Erwin 
(2011) 
(AB) 1 
Y N Y N N Y Y - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 1 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 2 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 3 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 4 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 5 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 6 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 7 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 8 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 9 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 10 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 11 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 12 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 13 
Y N Y N N NR NR - - 
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Table 2 (continued) 
Reference 
(Design) 
Systematic 
Manipula-
tion of IV 
IOA for 
20% of 
Sessions 
IOA at 
or 
Above 
80% 
Procedural 
Fidelity 
Collected 
At least 3 
Opp. to 
Demonst. 
Effect 
5 
Data 
Points 
per 
Con. 
3 
Data 
Points 
per 
Con. 
Classifica-
tion of 
Design 
Standards 
Classifica-
tion of 
Evidence of 
Effectiveness 
Matin et al. 
(2017) 
(A1-B-A2-
C) 14 
Y N Y N N NR NR - - 
Matin et al. 
(2017) 
(A1-B-A2-
C) 15 
Y N Y N N NR NR - - 
Schilling et 
al. (2003) 
(ABAB) 1 
Y N Y Y-100% Y Y Y - - 
Schilling et 
al. (2003) 
(ABAB) 2 
Y N Y Y-100% Y Y Y - - 
Schilling et 
al. (2003) 
(ABAB) 3 
Y N Y Y-100% Y Y Y - - 
Schilling & 
Schwartz 
(2004) 
(ABAB) 1 
Y N Y N Y N Y - - 
Schilling & 
Schwartz 
(2004) 
(ABAB) 2 
Y N Y N Y Y Y - - 
Schilling & 
Schwartz 
(2004) 
(ABAB) 3 
Y N Y N Y N Y - - 
Schilling & 
Schwartz 
(2004) 
(BAB) 4 
Y N Y N N N Y - - 
Umeda and 
Deitz 
(2011) 
(ABABC) 1 
Y N Y Y-86-100% Y Y Y - - 
Umeda and 
Deitz 
(2011) 
(ABABC) 2 
Y N Y Y-86-100% Y Y Y - - 
Notes: MDS= meets design standards; ABAB, BAB, A1-B-A2-C, ABABC= Withdrawal 
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Table 2 (continued) 
Alternating Treatment Designs 
Reference 
(Design) 
Systematic 
Manipula-
tion of IV 
IOA for 
20% of 
Sessions 
IOA at 
or 
Above 
80% 
Procedural 
Fidelity 
Collected 
At least 3 
Opp. to 
Demonst. 
Effect 
Four 
Com-
pari-
sons 
Five 
Com-
pari-
sons 
Classifica-
tion of 
Design 
Standards 
Classifica-
tion of 
Evidence of 
Effectiveness 
Kercood & 
Banda 
(2012) 
(ATD) 1 
Y Y Y N Y Y Y MDS (a) None;  
(b) None 
Kercood & 
Banda 
(2012) 
(ATD) 2 
Y Y Y N Y Y Y MDS (a) None;  
(b) None 
Van Rie & 
Heflin 
(2009) 
(ATD) 1 
Y Y Y Y-100% Y Y Y MDS None 
Van Rie & 
Heflin 
(2009) 
(ATD) 2 
Y Y Y Y-100% Y Y Y MDS None 
Van Rie & 
Heflin 
(2009) 
(ATD) 3 
Y Y Y Y-99% Y Y Y MDS None 
Van Rie & 
Heflin 
(2009) 
(ATD) 4 
Y Y Y Y-99% Y Y Y MDS Moderate 
Notes: ATD= alternating treatments design treatment design 
 
Determination of an EBP 
The single study that met evidence standards and the required level of evidence 
was then compared to the WWC guidelines for an EBP. These guidelines are (a) a 
minimum of five studies have been conducted showing at least moderate evidence of a 
causal relation; (b) the studies have included a total of at least 20 participants; (c) the 
studies were conducted across a minimum of three geographical areas; and (d) the studies 
were conducted by at least three different research teams. As only a single study, 
including only one participant, conducted by a single research team in one geographic 
location was located that met evidence standards and demonstrated at least a moderate 
evidence of an effect, alternative seating such as therapy balls and air cushions cannot be 
considered an EBP at this time.      
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Section 5: Discussion 
The purpose of this review was to evaluate the existent research on the use of 
sensory-based alternative seating (e.g., exercise balls, seat cushions) to determine if 
alternative seating was effective for increasing the socially appropriate behaviors with 
which it has been studied and, if so, for whom and under what conditions it was effective. 
In addition, the purpose was also to determine whether alternative seating met WWC 
guidelines to be considered an EBP. Based on the results of the review, alternative 
seating was superior to swinging on a swing or being read a story in increasing the 
correct academic responding of one male participant with ASD, age 6 years 11 months, in 
his self-contained classroom, when bouncing on an exercise ball for 5 min prior to the 
task. It is worth noting from this study that the alternative seating was implemented for a 
brief period of time prior to a task, rather than during a task which was the case with most 
of the other studies and is often the case in the school setting. 
Thirty-one studies (84%) demonstrated a lack of methodological rigor, failing to 
meet evidence standards due to a lack of collection of IOA for 20% of sessions per 
condition, and, in 62 % of the studies, an additional failure to design the study to provide 
three opportunities to demonstrate an effect. Given this information, alternative seating 
fails to meet standards to be considered an EBP. More research studies designed to meet 
rigor standards are required to further determine the efficacy of alternative seating. In 
addition, data on procedural fidelity, which were collected to provide additional 
information on whether studies were conducted as they were designed, were only present 
in 24% of the studies. Therefore, not only are more studies needed that are designed to 
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meet rigor standards, but more studies which report procedural fidelity, in order to 
strengthen confidence in the results. 
Implications 
Given legislation that requires practitioners to utilize EBPs when working with 
students with disabilities, it is important for those practitioners to be aware that 
alternative seating fails to meet this standard. While often prescribed in school settings, 
alternative seating has not yet been proven to be an EBP, and as such, the use of them 
should be carefully considered when working with individuals with disabilities. When 
considering their use, practitioners might first consider using interventions that have been 
proven to be evidence-based in the research to increase socially appropriate behaviors. 
Some examples of EBPs include antecedent based intervention, differential 
reinforcement, modeling, and prompting (Evidence-Based Practices, n.d.). Practitioners 
can locate information on these EPBs as well as others from What Works Clearinghouse 
at https://ies.ed.gov/ncee/wwc/ and from The National Professional Development Center 
on Autism Spectrum Disorder at http://autismpdc.fpg.unc.edu/evidence-based-practices.  
 For researchers, care should be taken when designing further studies to evaluate 
alternative seating.  In addition to studies failing to report any collection of IOA for 20% 
of sessions in each phase, there was also a lack of clarity surrounding this collection for 
certain studies which limited the ability to consider their evidence. For two studies, all 
aspects of design standards were met except for this area, and the wording of the articles 
were not clear enough to say with confidence that IOA was collected for 20% of sessions 
in each condition, requiring that the article be excluded from further analysis (Schilling et 
al., 2003; Schilling & Schwartz, 2004). Furthermore, only nine studies collected 
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procedural fidelity data, making it difficult to say with certainty whether procedures were 
followed as written. When designing further studies, researchers must collect and clearly 
report IOA for the required amount of sessions, utilize designs that allow for three 
opportunities to demonstrate an effect, and collect procedural fidelity data. When 
considering the type of design to use, researchers must also bear in mine that alternating 
treatment designs should be used to compared two or more interventions that have 
already proven to be effective. The only study to meet design standards and show any 
level of evidence was an alternating treatment design, however, this study compared three 
interventions that have not yet been proven effective in increasing academic responding 
(i.e. bouncing on a therapy ball, swinging on a swing, listening to a story), which further 
limits their results. 
Limitations 
Several limitations were present within this review that must be considered. First, 
group designs were not evaluated as a part of the evidence base, and while only one 
group design was located that was conducted with individuals with disabilities, there was 
no opportunity for its results to be considered. A further limitation of the review was the 
failure to collect IOA on the article search. Without IOA collected on the article search 
itself, there remains some doubt as to the validity of the search criteria and whether all 
qualifying articles were located.   
Conclusions 
In the field of education, many practitioners view individuals with disabilities as 
possessing sensory processing deficits that need to be ameliorated through sensory-based 
interventions. Alternative seating such as therapy balls and air cushions are thought to be 
28 
 
such an intervention, and are often prescribed to students with disabilities such as ASD 
and ADHD to increase socially appropriate behaviors such as on-task and in-seat 
behaviors, as well as increased academic performance. Educators and practitioners are 
legally required to utilize EBPs with these individuals, and as such, care must be taken 
with the continued use of alternative seating until more rigorous studies can be designed 
to evaluate their effectiveness. When such studies are conducted, researchers must ensure 
that they are designing them with the necessary methodological rigor, and should work 
with occupational therapists to ensure that the dependent variables examined are those for 
which occupational therapists are prescribing the seating. Should more rigorous research 
continue to reveal a lack of evidence regarding the efficacy of alternative seating, 
practitioners must look to other interventions that have been proven to be an EBP. 
  
29 
 
References 
Ashburner, J., Ziviani, J., & Rodger, S. (2008). Sensory processing and classroom  
emotional, behavioral, and educational outcomes in children with autism 
spectrum disorder. American Journal of Occupational Therapy, 62, 564-573. 
doi:10.5014/ajot.62.5.564 
Bagatell, N., Mirigliani, G., Patterson, C., Reyes, Y., & Test, L. (2010). Effectiveness of  
therapy ball chairs on classroom participation in children with autism spectrum 
disorders. American Journal of Occupational Therapy, 64, 895-903. 
doi:10.5014/ajot.2010.09149 
Baumer, N., 2014. Understanding and managing challenging behaviors [PowerPoint  
Slides]. Retrieved from http://fcsn.org/voc2014/wp 
content/uploads/sites/15/2014/03/14.pdf 
Bruni, M., Cameron, D., Dua, S., & Noy, S. (2010). Reported sensory processing of  
children with down syndrome. Physical & Occupational Therapy in 
Pediatrics, 30(4), 280-293. 
Case-Smith, J., Weaver, L. L., & Fristad, M. A. (2015). A systematic review of sensory  
processing interventions for children with autism spectrum disorders. Autism: The 
International Journal of Research and Practice, 19(2), 133-148. 
Cheung, P. P., & Siu, A. H. (2009). A comparison of patterns of sensory processing in  
children with and without developmental disabilities. Research in Developmental 
Disabilities: A Multidisciplinary Journal, 30, 1468-1480. 
Cook, B. G., & Odom, S. L. (2013). Evidence-based practices and implementation  
science in special education. Exceptional Children, 79(2), 135-144. 
30 
 
Engel-Yeger, B., Hardal-Nasser, R., & Gal, E. (2011). Sensory processing dysfunctions  
as expressed among children with different severities of intellectual 
developmental disabilities. Research in Developmental Disabilities: A 
Multidisciplinary Journal, 32, 1770-1775. 
Evidence-Based Practices. (n.d.). Retrieved from http://autismpdc.fpg.unc.edu/evidence- 
based-practices 
Fedewa, A. L., & Erwin, H. E. (2011). Stability balls and students with attention and  
hyperactivity concerns: Implications for on-task and in-seat behavior. American 
Journal of Occupational Therapy, 65(4), 393-399. doi:10.5014/ajot.2011.000554 
Fox, C., Snow, P. C., & Holland, K. (2014). The relationship between sensory processing  
difficulties and behaviour in children aged 5–9 who are at risk of developing 
conduct disorder. Emotional & Behavioural Difficulties, 19(1), 71-88. 
doi:10.1080/13632752.2013.854962 
Goodmon, L. B., Leverett, R., Royer, A., Hillard, G., Tedder, T., & Rakes, L. (2014). The  
effect of therapy balls on the classroom behavior and learning of children with 
dyslexia. Journal of Research in Education, 24(2), 124-145. 
Horner, R. H., Carr, E. G., Halle, J., McGee, G., Odom, S., & Wolery, M. (2005). The  
use of single-subject research to identify evidence-based practice in special 
education. Exceptional Children, 71(2), 165-179. 
Kercood, S., & Banda, D. R. (2012). The effects of added physical activity on  
performance during a listening on comprehension tasks for students with and 
without attention problems. International Journal of Applied Educational 
Studies, 13(1), 19-32. 
31 
 
Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf, D.  
M. & Shadish, W. R. (2010). Single-case designs technical documentation.  
Retrieved from What Works Clearinghouse website: 
http://ies.ed.gov/ncee/wwc/pdf/wwc_scd.pdf. 
Kratochwill, T. R., Hitchcock, J. H., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf,  
D. M., & Shadish, W. R. (2013). Single-case intervention research design 
standards. Remedial & Special Education, 34(1), 26-38. 
Lohrmann, S., & Bambara, L. M. (2006). Elementary education teachers' beliefs about  
essential supports needed to successfully include students with developmental 
disabilities who engage in challenging behaviors. Research & Practice for 
Persons with Severe Disabilities, 31(2), 157-173. 
Matin Sadr, N., Haghgoo, H. A., Samadi, S. A., Rassafiani, M., Bakhshi, E., & 
Hassanabadi, H. (2017). The impact of dynamic seating on classroom behavior of 
students with autism spectrum disorder. Iranian Journal of Child 
Neurology, 11(1), 29-36. 
Nackley, J.L. (2001). Sensory diet applications and environmental modifications: A  
winning combination. Sensory Integration Special Interest Section Quarterly, 
24(1), 1-4. 
Nadon, G., Feldman, D. E., Dunn, W., & Gisel, E. (2011). Association of sensory  
processing and eating problems in children with autism spectrum  
disorders. Autism Research & Treatment, 1-8. doi:10.1155/2011/541926 
Ntinas, K. M., Neila, A., Nikolaidou, E., Papadimitriou, S., Papadopoulou, I., Fasoulas,  
A., & Hatzikonstantinidis, C. (2006). Inclusion and challenging behaviors: Greek  
32 
 
general educators' perspectives. Behavior Analyst Today, 7(1), 84-95. 
Pfeiffer, B. Henry, A., Miller, S., & Witherell, S. (2008). The effectiveness of Disc O’  
Sit cushions on attention to task in second grade students with attention 
difficulties. American Journal of Occupational Therapy, 62, 274-281  
Roley, S. S., Bissell, J., & Clark, G. F. (2009). Providing occupational therapy using  
sensory integration theory and methods in school-based practice. The American 
Journal of Occupational Therapy: Official Publication of The American 
Occupational Therapy Association, 63(6), 823-842. 
Roley, S. S., Mailloux, Z., & Erwin, B. (n.d.). Ayres sensory integration. Retrieved May  
23, 2017, from https://www.siglobalnetwork.org/ayres-sensory-integration 
Sanz-Cervera, P., Pastor-Cerezuela, G., Fernández-Andrés, M., & Tárraga-Mínguez, R.  
(2015).  Sensory processing in children with autism spectrum disorder: 
Relationship with non-verbal IQ, autism severity and Attention 
Deficit/Hyperactivity Disorder symptomatology. Research in Developmental 
Disabilities, 45188-201. doi:10.1016/j.ridd.2015.07.031 
Schilling, D., & Schwartz, I. (2004). Alternative seating for young children with autism  
spectrum disorder: Effects on classroom behavior. Journal of Autism & 
Developmental Disorders, 34(4), 423-432. Umeda, C., & Deitz, J. (2011).  
Schilling, D. L., Washington, K., Billingsley, F. F., & Deitz, J. (2003). Classroom seating  
for children with attention deficit hyperactivity disorder: Therapy balls versus 
chairs. American Journal of Occupational Therapy, 57(5), 534-541. 
doi:10.5014/ajot.57.5.534 
Shimizu, V. T., Bueno, O. A., & Miranda, M. C. (2014). Sensory processing abilities of  
33 
 
children with ADHD. Brazilian Journal of Physical Therapy / Revista Brasileira 
De Fisioterapia, 18(4), 343-352. doi:10.1590/bjpt-rbf.2014.0043 
Umeda, C., & Deitz, J. (2011). Effects of therapy cushions on classroom behaviors of  
children with autism spectrum disorder. American Journal of Occupational 
Therapy, 65(2), 152-159. doi:10.5014/ajot.2011.000760 
Van Rie, G. L., & Heflin, L. J. (2009). The effect of sensory activities on correct  
responding for children with autism spectrum disorders. Research in Autism 
Spectrum Disorders, 3, 783-796. 
 
 
  
34 
 
 
 
Vita 
 
Hannah von Schlutter 
 
Asbury University 2010-2014 
Bachelor of Science in Education and Special Education 
 
 
 
 
 
 
